The B12/23 restriction is critically dependent on recombination signal nonamer and spacer sequences.
Ag receptor variable region gene assembly is initiated through the formation of a synaptic complex which minimally includes the recombination-activating gene (RAG) 1/2 proteins and a pair of recombination signals (RSs) flanking the recombining gene segments. RSs are composed of conserved heptamer and nonamer sequences flanking relatively nonconserved spacers of 12 or 23 bp. RSs regulate variable region gene assembly within the context of the 12/23 rule which mandates that recombination only occurs between RSs of dissimilar spacer length. RSs can exert additional constraints on variable region gene assembly beyond imposing spacer length requirements. At a minimum this restriction, termed B12/23, is imposed on the Vbeta to DJbeta rearrangement step by the 5' Dbeta RS and is enforced at or before the DNA cleavage step of the V(D)J recombination reaction. In this study, the components of the 5' Dbeta RS required for enforcing the B12/23 rule are assessed on chromosomal substrates in vivo in the context of normal murine thymocyte development and on extrachromosomal substrates induced to undergo recombination in nonlymphoid cell lines. These analyses reveal that the integrity of the nonamer sequence as well as the highly conserved spacer nucleotides of the 5' Dbeta1 RS are critical for enforcing the B12/23 restriction. These findings have important implications for understanding the B12/23 restriction and the manner in which RS synaptic complexes are assembled in vivo.